Background: Patients with back and neck pain are often seen in primary care and it is important to provide them with tailored interventions based on risk stratification/triage. The STarT Back Screening Tool (SBT) is a widely used screening questionnaire which has not yet been validated for a population with back and/or neck pain with short duration. Our aim was to compare the concurrent validity of the SBT and the short form of the ÖMPSQ including psychometric properties and clinical utility in a primary care setting.
Background
Musculoskeletal disorders are very common in the general population worldwide [1] [2] [3] causing disability for the individual and high costs for the society [4] [5] [6] The Global Burden of Disease study reported in 2012 that low back pain and neck pain (NP) was one of five top ranked causes for years lived with disability [7] and in European countries, individuals with back and NP constitute a large proportion of health care seeking in primary care [8, 9] . Low back pain increases the risk of general muscle pain, spinal pain and multiple health complaints [10] and to have low back pain together with neck-shoulder pain is associated with higher risk of long-term sickness absence [11] .
About 85% of all low back pain and NP is classified as nonspecific, where the specific underlying disease or pathology remains unknown [12] . Most individuals with acute low back pain usually improve rapidly and return to work within 1 month [13] but after 12 months, about 60% still experience relapses of pain [14] . In a Swedish cohort of individuals seeking care for nonspecific low back pain or NP about half of the population reported pain and disability 5 years after onset [15] .
Back pain (BP) is multi-factorial in both etiology and management [16] . Treatments should therefore be tailored based on the patient's needs [17] and also equally distributed in relation to the patient's needs [18] . A wide range of treatment options are available within primary care [19, 20] but there is still insufficient knowledge on how to direct individuals with BP to the right treatment option at the right time [21, 22] and how to prevent acute BP and NP from becoming chronic [23] . Consequently, a clinical and research priority is to, at an early stage, identify subgroups of patients with nonspecific BP and NP who are at risk of developing long-standing disability, in order to optimize treatment [17, 24] .
Psychological risk factors have a key role in the transition from acute to chronic pain and the development of long-term disability [25] [26] [27] . The STarT Back Screening Tool (SBT) [28] is a validated risk stratification tool that includes questions on modifiable physical and psychosocial risk factors for long-term BP, in order to match individuals to appropriate treatments according to their prognostic profile. Patients are classified into three risk groups; low, medium or high risk for long-term pain and disability. Patients at low risk of poor outcome are directed to supported self-management, education and advice including pain relief, encouragement to stay active and are also informed about an overall good prognosis. Those at medium risk are offered evidence-based physiotherapy interventions such as manual therapy and exercise. For those at high risk, a combined physical and psychological approach is recommended [29] . Using the SBT together with targeted treatments has shown improved efficiency regarding patients' clinical outcomes and reduced health care costs in the United Kingdom [30] . The SBT's psychometric properties have been tested in several countries and it is now used in a number of different international settings [31] [32] [33] [34] [35] . The SBT was recently cross-culturally adapted and validated in Swedish in a small low back pain population (n = 62) [36] .
The Örebro Musculoskeletal Pain Screening Questionnaire (ÖMPSQ) aims to identify patients at risk for developing work disability due to BP and NP [37] . ÖMPSQ is one of the most widely used screening questionnaires and several studies demonstrate the utility of the ÖMPSQ, both in research and clinical settings [38] [39] [40] [41] . The ÖMPSQ was therefore considered the most appropriate reference standard against to validate the SBT. A short form of the ÖMPSQ (ÖMPSQ-short) has been developed to further increase the clinical utility of the ÖMPSQ [42] . The ÖMPSQ-short has earlier been compared with the SBT for patients with low back pain [33, 36, 43] but not yet for a population with patients applying for physiotherapy treatment due to BP and/or NP. The SBT has neither been compared or validated against the ÖMPSQ-short nor for a large primary care population in Sweden. Back and neck pain is common symptom in the general population and the pain from the back and neck often occurs concurrently [44] . Therefore clinicians need brief, practical tools for both BP and NP to identify patients at risk of poor outcome in order to decide the most appropriate interventions at an early stage [28, 42] . Since there is a lack of short and clinically useful instruments to guide clinicians in the management of patients with non-specific BP and/or NP, more research is needed. Therefore the overall aim of this study was to study the concurrent validity of the Swedish version of the SBT and the ÖMPSQ-short in a population of patients with acute or subacute BP and/or NP in a primary care setting. In addition, to investigate the agreement regarding classification into risk groups between the SBT and the ÖMPSQ-short and also to describe clinical utility of the two instruments.
Methods
We conducted a cross-sectional study, nested within an ongoing clinical trial including patients with acute or subacute BP and/or NP (ClinicalTrials.gov ID: NCT02609750).
Subjects
Patients were consecutively recruited between January 2013 and January 2014 from 35 primary care centers in the southern parts of Sweden. We asked patients that applied for physiotherapy due to an episode of acute or subacute nonspecific BP and/or NP, to participate in the study. Patients that were between 18 and 67 years, who were not currently on sick leave or had been on sick leave less than 60 days, completed SBT and ÖMPSQ-short at the first visit to the physiotherapist. Patients that were pregnant, had severe pathology ("red flags") [19] or were not able to speak and understand Swedish, were not included. Red flags were screened for in a structured way [19] in connection to the clinical trial. If there were medical conditions in urgent need for medical care or examination, patients were referred to a doctor without delay. All patients applied for physiotherapy services through direct access. In all, 329 patients were identified.
Procedure
All participants completed the SBT and ÖMPSQ-short at the same time at their first physiotherapy session. The questionnaires were scored by the physiotherapist according to the methods specified by the instrument developers [28, 37] . Data from the SBT and the ÖMPSQ-short questionnaires were manually entered into a SPSS 22.0 database and were thoroughly checked and validated. Patients were excluded if they had any missing item on SBT [28] and for the ÖMPSQ-short, missing items were handled as described by the original ÖMPSQ [45] , where one missing item was accepted. The physiotherapist's calculation of total score of SBT and ÖMPSQ-short were independently checked and errors corrected. All miscalculations were saved.
Instruments
The SBT is a 9-item questionnaire including questions on known modifiable physical (item 1-4) and psychosocial (item 5-9) risk factors for long-term disabling BP, designed to support clinicians in directing individuals to different levels of care [28] . Item 1-4 is about referred leg pain, neck or shoulder pain, difficulties in walking and difficulties in dressing. Item 5-9 form the psychosocial subscale which screen for fear of physical activity, anxiety, pain catastrophizing, depressive mood and overall impact from their BP. The SBT total scores range between 0 and 9. Items 1-8 have a dichotomous response option; "disagree" (0p) or "agree" (1p). Item 9 uses a 5-point Likert Scale from "not at all" to "extremely", where responses "very much" or "extremely" are counted as one point and the other responses as zero. A total SBT score of ≤3 points indicates low risk, and patients with a total score ≥4 points in combination with <4 points on the psychosocial subscale (item 5-9) are at medium risk. A psychosocial subscale score of ≥4 points indicates high risk for chronicity [28] .
The ÖMPSQ-short is a 10-item questionnaire with questions about psychosocial risk factors for work disability due to the pain [42] . The ÖMPSQ-short is based on the original ÖMPSQ [37] and covers 2 items from each of five concept areas: pain (item 1-2), selfperceived function (item 3-4), distress (item 5-6), return to work expectancy (item 7-8) and fear avoidance beliefs (item 9-10). Item number 1 (duration of pain) has 10 categories, ranging from 0 to 1 week to more than 52 weeks, scoring is from 1 to 10 points. Item number 2-10 is rated from 0 to 10 point on a scale anchored by extremes, for example, "completely disagree" to "completely agree" or "no pain" to "pain as bad as it could be". Item number 3, 4 and 8 has reversed scoring. A total score is calculated (range 1-100) where 1 to 50 points indicate low risk and 51 to 100 points indicate higher estimated risk for future work disability and higher levels of pain [42] .
Statistical analyses SPSS 22.0 was used for all analyses. We used a nonparametric approach which was chosen based on the distribution of the data. We used the Spearman's rank correlation coefficient to study the correlations between the SBT total scores with the ÖMPSQ-short total scores. We also conducted subgroup analyses, based on pain sites reported by the patients, gender and age. For pain sites, we divided the population in two groups based on the answer on question number two in SBT, which is about neck or shoulder pain. All patients who reported neck or shoulder pain were allocated to the NP + BP group (a mixed group of patients with neck or shoulder pain with or without BP). Patients who didn't report neck or shoulder pain were allocated to the BP group and were regarded as having BP only. The reason for not analyzing patients with neck pain only was that we had no possibilities to identify them as we didn't have access to the diagnoses of the patients. For gender, we divided the study population into females and males and for age, we divided the population in three age groups (≤39, 40-49 and ≥50 years). We found these age groups clinically relevant to study as the age 40-49 years is a period of life often associated with higher demands both at home and at work and might therefore result in a higher sick leave. A correlation coefficient less than 0.3 was considered as poor, 0.3-0.5 as fair, 0.6-0.8 moderately strong and greater than 0.8 was considered very strong [46] .
We used cross-tabulation to describe the observed agreement, regarding classification into risk groups, between the ÖMPSQ-short (low and high risk) and the SBT (low, medium and high risk). To allow an agreement analysis of the SBT and the ÖMPSQ-short risk classifications, we did two analyses. First we merged the low and medium risk group for the SBT in the first analysis and then we merged the medium and high risk group for the SBT in a second analysis. We chose to present the results of the second analysis, in line with Fuhro et al. [43] as this appeared to be the most clinically relevant solution [28] . The agreement between classifications to either high or low risk by the two questionnaires was analyzed using Cohen's kappa test where <0.20 were considered as poor agreement, 0.21 to 0.40 fair agreement, 0.41 to 0.60 moderate agreement, 0.61 to 0.80 good agreement, and values over 0.80 very good agreement [47] . The proportion of observed agreement was calculated by percentage. The McNemar test was used to determine if there were differences regarding allocation to the "low" or "high" risk group by the two instruments and to determine if the disagreement observed was balanced or skewed towards the lower or higher risk group.
We described the clinical utility of the two instruments as screening tools from a clinician's perspective. Clinical utility was described as clinician scoring miscalculations and misclassifications of total and/or subscale scores of the two instruments. First, we calculated the number of physiotherapist scoring miscalculations of ÖMPSQ-short total scores and SBT total and subscale scores. Then, we calculated the miscalculations that had led to a misclassification. To analyze if a miscalculation of a total score had led to a misclassification to a higher or lower risk group, we used the cut-off scores specified by the instrument developers [42, 48] with three risk groups in the SBT (low, medium and high) and two risk groups of the ÖMPSQ-short (low and high) [42] .
Results

Study population
The flow chart of inclusion and exclusion of patients through the study and reasons for exclusion is presented in Fig. 1 . There were 329 patients who consented to participate in the study and all patients completed the SBT and the ÖMPSQ-short questionnaires at the first physiotherapy session. Three patients didn't meet the inclusion criteria of working age and were therefore not included in the study. Eleven patients were excluded because of missing items on the SBT questionnaires. In all, 315/329 patients (96%) were included in the final sample including 197 females (62.5%) and 118 males (37.5%).
Baseline characteristics of the study population are summarized in Table 1 . In the BP population (n = 121) 51.2% were females and 48.8% were males. In the NP + BP population (n = 194) 69.6% were females and 30.4% were males. Among females (n = 197) 68.5% reported neck pain. Median age was 45 (range 20-66) for both females and males. The median scores (range) for SBT and ÖMPSQ-short were 4 (0-9) and 46 (9-81) respectively (Table 1) .
Correlations
The Spearman's rank correlation coefficient for the SBT total scores and the ÖMPSQ-short scores was 0.62 (p < 0.01) which was considered as moderately strong (Fig. 2) . The correlation between the SBT total scores and the ÖMPSQ-short scores for patients with BP (0.63, p < 0.01) and for patients with NP + BP (0.60, p < 0.01) was also moderately strong.
A summary of the statistical correlations for subgroup analyses, based on gender and age, is presented in Table 2 . In subgroup analyses we found that the correlation for females was fair (0.
Observed agreement
The purpose of the SBT and ÖMPSQ-short was to identify patients that are at risk for long-term disability and in need for extended treatment. The observed agreement between the two questionnaires subgroup classification is shown in Table 3 . The SBT classified 53.7% as high risk and 46.3% as low risk while the ÖMPSQ-short classified 36.5% as high risk and 63.5% as low risk (Table 3 ). The proportion of total observed agreement between the two questionnaires regarding participant classification to low and high risk for long-term pain and disability was 70.2%. Thus, 29.8% was allocated in disagreement. Participant classification by both questionnaires had moderate agreement (κ = 0.42, p < 0.01). We found differences regarding classification into low and high risk subgroups (McNemar, p < 0.01). The disagreement observed (29.8%) was significantly skewed towards the high risk group with a higher proportion of patients allocated to the SBT high risk group (53.7%) than to the ÖMPSQ-short high risk group (36.5%).
Clinical utility
We studied the clinical utility from a clinician's perspective. Physiotherapists had done more miscalculations on total scores in the ÖMPSQ-short (54/315) than in the SBT (13/315). In the SBT questionnaires we found 22 miscalculations of the SBT subscale scores. Among the miscalculations of total scores, seven of the ÖMPSQ-short questionnaires and five of the SBT questionnaires, led to misclassifications to a higher or lower risk group. In four respectively 21 SBT questionnaires, total scores and subscale score calculations were missing. First author (MF) calculated these scores. There were no missing calculations of total scores in the ÖMPSQ-short.
Discussion
This is the first time that the SBT has been compared with the ÖMPSQ-short for a large group of patients with acute or subacute BP and/or NP in primary care in Sweden. This study demonstrated moderately strong correlations between the SBT and ÖMPSQ-short total scores for individuals with back and/or neck pain with short duration. The observed classification agreement was 70.2%. In subgroup analyses, we found the correlation was lower among females than for males and also lower among older age groups, especially females aged over 50 years. Clinicians made less miscalculations with the SBT compared to the ÖMPSQ-short.
The moderately strong correlation between SBT and ÖMPSQ-short total scores (0.62) in this study is similar to the results in a previous Swedish study (0.61) [36] and a Brazilian study (0.73) [43] that also compared SBT and ÖMPSQ-short total scores. Both these studies were in a low back pain population. Higher correlations have been reported when comparing the SBT with the original ÖMPSQ (24 item) for patients with low back pain in an English population (0.80) [49] and in a French population (0.74) [31] but also lower correlations have been [33] . Cross-cultural differences may be one factor that can explain the differences between different study results. In contrast to the above mentioned studies, the study population in this study also includes patients that can have NP, but this does not seem to affect the correlations substantially.
In the subgroup analyses, we found the correlation was lower in females than for males and was further reduced among increasing age groups. We have also used other age groups in the analyses but regardless of which type of age group we used, we found the same results. We unexpectedly found the correlation for females ≥50 years as poor while the correlation for males ≥50 years were still moderately strong. We can't rule out that this difference between males and females ≥50 years might be random but there may also be biological differences. There is a gender gap concerning low back pain, where females are having more prevalent comorbidity of neck and shoulder pain and psychosocial distress than males [44] . In this study there were more females than males and a greater share of females that had neck pain (68.5 vs 50%). On the other hand, when studying different age groups, a greater share of younger males had neck pain (51.3%) compared to the oldest age group (44.4%). This difference was not seen in females. In other studies, comparing the SBT and the ÖMPSQ, the percentage of females varies between 55.6 and 80.8% but no results on the percentage of participants with neck pain, nor subgroup analyses for correlation based on gender and age have been reported in these studies [31, 33, 36, 43, 49] .
Participant classification to low or high risk for longterm pain and disability by the SBT and the ÖMPSQ-short questionnaires had moderate agreement (κ = 0.42). Similar results were also found in the Brazilian study (κ = 0.49) [43] and in a study where they compared the SBT with the original ÖMPSQ (24 item) in an English population (κ = 0.57) [49] . The English study also showed significant differences between the SBT and the ÖMPSQ (24-item) regarding the threshold for high risk. The proportion of patients allocated to the high risk group in our study was higher for the SBT (53.7%) than for the ÖMPSQ-short (36.5%) which also was found by Fuhro et al. [43] . In contrast, Hill et al. [49] found that the SBT allocated fewer (35%) patients to the high risk group than the original ÖMPSQ (24-item) (38%). The 24-item ÖMPSQ has three risk groups, as the SBT. The higher proportion of patients allocated to the high risk group by the SBT in our study might have been influenced of the high risk classification we used when we merged the medium and high risk group for the SBT, but this method was used both in our and in the Brazilian study [43] but not in the UK-study [49] . Thus, when clinicians use the SBT instead of the ÖMPSQ-short, they will likely find more patients identified as medium or high risk by the SBT compared to the ÖMPSQ-short.
When choosing a classification instrument, clinicians and organizations need to be aware of, that patients at medium and especially patients at high risk need a more extensive treatment compared to those at low risk who can be reassured and offered less intensive treatment [29] . Patients at high risk are especially important to identify at an early stage as this group of patients will benefit most from psychological informed physiotherapy approaches. But, it is also important to be aware of the potential of misclassifying high risk and that there may be patients not being high risk and not being appropriate for the enhanced intervention approach.
However, patients with medium and high risk are those who will benefit most from physiotherapy [30] and to identify them at an early stage, will maximize treatment benefit, reduce harm and increase health-care efficiency by offering the right treatment to the right patient at the right time [17] .
To the best of our knowledge, this is the first time that clinical utility has been focused when comparing the two instruments. It was a difference regarding completion rates from patients with SBT having some incomplete questionnaires (n = 11) while the ÖMPSQ-short had none. One contributing factor might be the order in which the questionnaires were completed. Patients completed the ÖMPSQ-short first, as the ÖMPSQ-short was used as an inclusion criteria to the clinical trial (ClinicalTrials.gov ID: NCT02609750). The physiotherapists might have checked all questions and calculated the ÖMPSQ-short scores more carefully. Physiotherapists in Sweden are also more used to score the ÖMPSQ-short than the SBT. The rates of missing calculations of total and subscale scores in the SBT might be due to the instructions to the physiotherapists. They were not explicitly told to do these calculations. The fact that it was the treating physiotherapist that administered and scored the SBT and that they had different experiences of using the two questionnaires may have influenced the rates of miscalculations of scores. But, at the same time, this might have had minimal impact of the results as there were so many primary care centers (35) in different regions included. The higher rate of miscalculations of total scores in ÖMPSQ-short (54/315) compared to SBT (13/315) indicates that the SBT is easier to score for clinicians. A potential benefit of using the SBT instead of the ÖMPSQ-short might be that the SBT seems to be more clinical feasible to use in routine clinical practice. More miscalculations in the ÖMPSQ-short might be due to the more complex scoring with 0-10 points for each item and also the reversed scoring in three items (3, 4 and 8) . However, even though there were more miscalculations of total scores in the ÖMPSQ-short than in the SBT, there were no difference in misclassification to either a higher or lower risk group between the ÖMPSQ-short (n = 7) and the SBT (n = 5) questionnaires. Consequently, miscalculations of the SBT and the ÖMPSQ-short total scores do not seem to substantially influence the risk classification. Clearly introducing electronic questionnaires with automatic summations have the potential to eliminate errors even further.
Strengths and limitations
The main strength of the present study is the size of the study population (n = 315) at a great number (35) of different real world primary care settings. The same individuals completed both the SBT and ÖMPSQ-short at the same time. We have thoroughly checked and validated all questionnaires and also studied psychometric properties and clinical utility in a primary care setting. The population studied was relatively homogenous To our knowledge, this is the first time SBT is validated in a population with both NP and BP. A limitation in this study is that we have no diagnoses registered for the study population and therefore we were not able to distinguish patients diagnosed with only NP. On the other hand, having NP with or without comorbid BP is common [44, 50] and thus makes the results of this study applicable to a common clinical situation. Another limitation was that we merged the medium and high risk group for the SBT in the analysis to allow a comparison with the ÖMPSQ-short. But regardless of merging the medium and high risk group or merging the low and medium risk group for the SBT, we found significant differences in observed agreement between the two instruments. The observed classification agreement was 70.2% but there was at the same time a disagreement rate of 29.8%. The agreement analysis strategy used in this study by merging the medium and high risk group for the SBT may limit the ability to evaluate for false positive or negative SBT medium risk classification. However, the findings in this study with a moderately strong correlation between the SBT and the ÖMPSQ-short scores support that the SBT can be used as a clinical tool for patients with acute and subacute BP and/or NP in primary care and that the SBT will provide clinicians with more additional guidance in the level of care compared to the ÖMPSQ-short. The SBT is designed for stratified care, which involves targeting treatment to subgroups of patients based on their key characteristics [17] and we think this is an advantage in primary care because clinical intuition does not always match consistently to patient prognosis [51] . When using stratified care, clinicians can minimize the risk of overtreatment for low risk patients and give more appropriate treatment for medium and high risk patients [30] . The SBT may help the physiotherapists, how to prioritize between different treatments pathways. Future studies are needed to study how the SBT can predict chronic pain and work disability for the target group of patients with BP and/or NP in primary care and especially in the group of elderly females.
Conclusion
This study showed that the correlation between the SBT and the ÖMPSQ-short scores were moderately strong for individuals with acute or subacute BP and/ or NP. SBT seemed to be clinically feasible to use in clinical practice.
We therefore suggest that SBT can be used for individuals with both BP and/or NP in primary care settings but it is important to be aware of that SBT's agreement with the ÖMPSQ-short was poor among females aged over 50 years. 
